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Human serum albumin (HSA) is prepared as follows, (1) a plasmid is 
constructed carrying compsns . of (a) AOXI promoter which contains DNA 
sequence (I) and (b) HSA; (2) the plasmid is introduced into a host for 
transformation; and (3) the obtd, transformant is cultured to produce 
HSA. 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA ACG 
(I) 

USE/ADVANTAGE - By culturing a transformant e.g. Pichia yeast under 
controlling methanol concn. in the medium, HSA can be secreted into the 
medium high efficiently. Also highly purified HSA can be prepared by 
treating the cultured soln. with combination methods of ultrafiltration 
membrane, heat treatment, cationic ion exchange chromatography, 
hydrophobic chromatography, etc . 

In an example, Pichia yeast GCP 104 and 101 were used. As promoter 
of HSA gene, Pichia yeast IFO-1013 derived AOXI promoter was used 
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1 

(1) mmmmoDNAmn^^'r^A 
ox 1 ^a^-^-^^ifh h]kmT)vy^>m&^^ 
fi^bT7a:s:/vX5 H&*^u. (2) ^o^^x^ 

[0 00 1] 
[0 0 0 2] 

(Aox, Eci. 1. 3. B) fc^o^^^y— 

aT*Sfc:^7BS (Pichia pastoris ) Jiy/Atf'Jc 

=a<^Aoxfie^ (Aoxijge^. Aox2ffie 

[0 0 0 3] ;iC^F^AOXiyD^:"-3^-tAOX2:/ 
T%S$nTVi«> AOX}mi:Ay^AOX 1 Zfu^-^ 

—\zi:'Dxm^'^nft%<Dx$)^ctifi^'^nx^^^, 

(Molecular and CellularBiology, vol.9, 1316(198 

9)) . Aoxttif;^^-X'&^«^-cn^^^:^^5g^s$ 

flsMaaos o^^^^^rtv^^jnTi^^. aox$:3- 
HTS2asoAoxae^co3'&> Aoxiae^c^ 
®^ffi«T*sAox 1 :/Dq&-^^-ii3avi»tt^}5 

n, fl5ViS±S^^U;/^o UA^U^^^e. AOX2::/n 

[0 0 0 4] sis. ^oAoxm^<ommmi$.^m^^ 
xmmm&w^M^'r^:^mmn'^nx^^^ (Yeast, 

5, 167-177(1989) , i!$M3pi-i28790#4ia. t^2-1042 
90^^^, 3-Dty/XiiB8^a347928^) o 
[0 00 5] 



45^^6-2 2 7 84 

2 

[0 0 0 6] 

1 <DDN AEJIJSr^-r^AOX 1 :/D^:-^-i5^I^ 

t hikmT)^^^ >me:^^m^Lxu^':fy7sB, 

fflSSU, (2) ^(D-fyTs^ ]^^^±\Z^XLX. J^H 
Kft^il:. (3) n^tlftmrnm^i^^^mLX. bh 

[0 0 0 7] (a) AOX 1 "fu^-fr- 

^^m<o':fn^-i^-^Mi^r^it^<omnmmthx 
\t. tf=^^7»« I Fo - 1 0 1 smtim^^titi^. m 
&tvx\t. m^^mm^^{^(o:^m m^\t. Man 

iatis T, Molecular cloni 
ng, Cold Spring Harbor La 
boratory NY (1 9 8 2) ^) tCtpUTSSfi 
*DNAi£fflfflb. 2:n$S^;^^ISB* (EcoRI 

m\z) \z^'Dxm^mith. mmi/^yr-z^^^i^- 

A g t 1 0. EMBL3) iC^IAb/ta (0 
1 JCAOXae^e A g t 1 0 tCifl^i^^?£ffllS»fR« 

B3$^fo ) . mmfsim^ m^\is :kmmi^E3 9 2 

«c^WL9 5tt;^£) ^mn^^lyX\ihi>x./^y^ 

^-f:/^U ^0L:fu--^\z^^7.^^)--> 
A$:[HiiRr^o yr-i^D^A^mmummmm (sa 

mH I . H i n d III ^) JCJ;oT?H>fbLv m^f3i:fy 

mx\i. v>\jci 2f3,£) \zmxvx 

[0 0 0 8] DNA<Dm&&mt'jim0:^m m^\i. 

rt^z^m) \z^^xf7t>ti^. ^^m<o:fa^-^-^ 
-^t^ummmt. A OX 1 ae^te^BBj&^ao 5 ' m± 

iS«lC#fiU *U2 4 0bp^£^rLTVi:5, -^OtSSK 

[0 0 0 9] !^PBBS6 1 - 1 7 3 7 8 l^iiffliCM 
S^nfcAOX 1 :/D^-:?-tliDNAE?lj3&tS;^ 

[0010] 
[^1] 
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[0 011] (b) y57,Sl« 

*f5W©:/5;^5 Hia (a) ®AOx i':/n^— ^'-s 

fipIiB*S»tt«SS5tJ«S:S*$UTViTt>J:l>. HS 
Aae?tt4i»0>b©T*n«!t$K:WiS^^n;S:V». 
*fctt«l^-C'b±<» ^#Wlwtt<#SBB5 8 - 5 6 6 8 
4^. W62-2998 S^ffl^iifi^CS^SnTV* 

20 

[0 0 12] ->4^:?-;Hte^J4, >'<Jl'^'-1f. 
a-7ri'^'-afe^®«t^ftBiS**©t>®, HSA 
©->i^:J-;i/E5l|*fctt-t©Si»fr (1*Pg¥2- 1 6 7 0 

9 5#) . Axifnzmmiyft'>ifi-}vmm wmvi- 

2 4 0 1 9 1^) «S5&fflt»«Ct*iT*«. ^'-5*- 

[00 13] ffill^tttiHI S4, URA3. LEU 
2, ARG4«*«05^Sn4. V-A-ae^tttt^tt 

tt*«lHi:L/Tttv'i'n^:*^->5 H. G-4 18, 
5ii.7x:::3-;k ':^l':i"7-f->X /Wi^DVf-» 

«*se!i^an-5. jRSS^ttfiiifie^tUTtt, hi 

S4, URA3, LEU2, ARG 4**t*tf StX^. 
to 0 1 4] <E^a— y hW5' fi!l*ie.3' flUtl^Id^o 
T, AOX 1 Hffle?^. 

(c) mm3Skf¥ 40 

*»M®}gB<E»ft« (b) OfyT^S. Yt:mWXft 
<£.. 

(0 0 15] *5I?8®«*«BS*'»4U<, *0»S 
U<Btf+7BS (Pichia pastorls ) T»«). mt^tfi 
tCBGTS 1 1 5 (NRRL^tfift^Y- 1 5 8 5 1) 

^am^-^n^. ts^mi& mm ©^sc^i»&»© 

h3}?ijx5"l/'>ia-&S. XUirhDd?W— >3>j^;^^: 
to 0 1 61 7^7 7.5 H©?&^iBBK«fT©#fe©SJC 5C 



*ns. Sfctt, 3^7X5 H«l8T#fiEUTVJT>bJ: 

vj. ^^»::»Asn5ii.*aae^©3 t!-»tt i ni;- 
-c>b«ft3tf--ct>±vi. 'te©:/nt-i'-"CH 
s ASrK^TS-e-ST'^xs HtPicsttfaic^fts-a-T 

10 0 17] (d) HSA©Sag*jt 

(c) T^e.nfc»a(e«flctt, «^B©s#ii«© 
«*T««r*. «»tUTt4o. oi-sx^i^'y- 

;V'S'&*UfcYNB«#««l CO. 7X YeastNltrogen 
Base(Difco ID ) , ^it;o. 0 1 ~ 5 96>li'/-;V' 
*^tUfcYP«» ClX<-:;^hX=^^Xb9i'h (Dl 
fco tt) , 2X#u^:rb> (:*:H«fe«tt) ) ft&m 

[0 0 18] a«15~4 3'C (»a»Ctt3 0 

"cmm t?2 o~3 6 o^raesffv*, ig-stcioaa 
e#4i»]©5&ji, w^njRitea. 'i:i->^iskm. 
y;i/ttia»iife^ ffc i D H s A S:«s-r i. 

[0 0 19] 

sn-5t>©-rB;iau. ft*s, *58?«t*tiT^K©tt 

[0 0 2 0] BsjlSfE:©fc*©SafJ8iRt;Eje*frtt» 
i: Sr 6 ^ IS D § » « © SiiTC ©«» icffi tj T«ffl b 
fc. ::/'7X5HSfflVifc;*:l!Ba©fiJHIBlftS, y^-i' 

9h*J— C TNoleculer CloniDg j Cold Spring Harbor 
Laboratory(1982)D »CE«SnTVi*:;&jilCj:Dfft) 

[0 0 2 1] njswi-i tr:^^7»«Aox me^ 

©i7D-=.>i;'t-t©:/D^-^'-S:fflVifcHSA©4 
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(4) 

5 

tr=^^7BS IFO-0948tllIFO-1013t 
tt. m ^»«550i<fcOA^bfc. t:=¥7SlSATC 
C-2604tbr:1=7»«ATCC-28 48 5tHA 
TCC*DA¥tfc. t!*7B«GTS 115 (his 
4) l4tf+7»«|-*lt5je!ge^ffl1S=fetbTffifflb 
ft. 

[0 0 2 2] AOXl&&i-(D{ra-->if 
R o t h s t e i n^<0^^ (R o t h s t e 1 n. 
R. I n " DNA cloning", 3 8, 675 

(1 9 7 4)) l:«EoT. h:=¥7BSl FO-1 0 1 3 
iOSSifefl^DNASattlUfe. -troifiCDDNAOHOa 
I'itt. -K«Jft;&j£ («fl|>L«. Man 1 a t 1 s T. 
^.Molecular cloning, a lab 
oratory ma n u a 1 ) KtSofc. AOX 1 Jt 

&f<oxi;^)-->if\z\t. E?ijs^22ac^3©2as 

©:«-U d7 HT'D-t^Srffiffl Lit. 
to 0 2 3] AOX iafe?^jJi«cCD(^iJ 
lf^^7»SI FO-1 0 1 3^*)i;a-=.>{rh1tAO 

xiae^&fflVJT. t:=^^7B«GTs 1 1 srtfeis® 

AOXiae?£K«bfc. IFO-10 13a*AO 
X Utg^&©]iS»«P s t I tXba I tTfmUfc 
a, *53kb©DNA»fM-S::^^;^5HpUCl 9JC1J- 

lSie?±K:#«Ef -5 S a 1 Ifi8ttl::3kb®/^>BS 
ft*SUC21te?SjfAU&. #&nfc:/7X5H?£ 
fflV5Tlf+7»SGTSl 1 SSJ^SIEmUfc, J^gfe 
S4<*©S*je->3.-i' n-x«fl:|go5S#K ± Offo 

[0 0 2 4] tSS: 

m) S!BW5£3fRt;ATCCJ:0A¥L&*b!^7» 
«. IFO-0948, IFO-1013. ATCC- 
2 6 04. ATCC-2 8 4 8 5©4t*te-r)ViT. -€•© 
^' / - jmflSlBS;* ^' / -;U!&*-^*iB t f ?>g/h 

ifitiifi^^ifi. ^i^y-;k&5^SflSTttt;^^7»SI F 
O - 1 0 1 3A«ffi®3«cJ;0*ifll*l3i<, 
SSfefifeflfd^ofc. C:®«e«±Dtr+7B«I FO- 

1 0 1 3\t^^ >f-)y:Riti&i)m<T)Vzi-)V:i-'^->i^ 

[0 0 2 5] t::^'7BSl FO-1 0 1 3J:OAOX1 
iie^-Si'P-=>i'-r-5fc». ;i©ttt±DSS6*|i:DN 
AS:»fflLfc. JE6fflLfcJfefi«:DNAS;*J(E»5!lEc o 

R I ■vmit^yr-'J^ifi'-k e 1 1 oicssxu 

=^.79S®S!!fe<*DNA7-f:^7U-Sf^»bfc. ^'f 
y^U— ©*?J5X 1 o» i'D— >{::-3V5T>'7— d^-'N-f 
^'u 3''f -t- -> 3 >ir<t <b A o X 1 ox 'J 

tt. gllC«&$nTV»Shr4^7»S®7;i'3-Jl^:t^^v 
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6 

®« t c-tn^nffiffifs 2 as®^^^ u 

g^H^ffifflbfc (E5iJ#^2RC^3) . /W:^Ui^'fif 
->'3>®te«, 4fi®jp>77">c:/5'n->*t#e,n 
fc. cne4i'n->®5^Sfc;*:€?ftDNA'f >-y— 
h (5. 7kb) S^-raj'D— >AMR1 0 IKIOU 

:^n-:/SfflVJ&-th-tf->:/n-; h««ftDNAjaSE 

^J®*^iO, d7Q->AMRl 0 l*t^±g®AOX 
lffle?S:^ti;it*t|ge.*»t;4o&. ;i®AOXlffl 

10 e?^o«ss5iJBE5ij#^ 1 © 3 ' 5^»caigsnTti 

&. I FO- 1 01 3tt®A0Xia'&f®DNAiaS 
E^J SrE5iJS-t 2 t L/Ta^T. C ® A O X 1 »e?-tt 1 
9 8 9bp®n-KfB«S*U, 5' -#3-H««l^ 
ATG±S51 5 4~1 59bp©ttB (EJBS^iroS 
5~9 0SB©t6S) ICttTATA (TATAAA) 
yi'T.EJIJA^^EUfc. 

[0 0 2 6] tr+7BSTHSAOi^»»SStt*<E.fc 
ftt, AOXiae?-©!7^nt-^'-®«S^tH. 9 
k b®E c o R I -A s uIl»rM-St:=^^7BiS}BH<eJft 

DNASAOX UieT-©:^Dt-3^-©TiSJCjf 
fc. ::®HSA5IS:/5X5H«rfflV»Tbr:*^7»«GT 

s 1 1 5 t^E-oi^ffiaAox i3te^o^?a«-c*<E)t: 
^rmt^GTs 1 2 0 tsj^seiaufc. «j®e»ft® 

SS^tt, HS A5!^ffl:/7X5 HrtlC-^SnSH 1 S 4 
3ie^®»Aicis tX5'i?>S*tt®«*lC i Off o 

fc. #e.n&h::^-7B«}^M<6m(*:&i otts::ji3'y- 
jv-g^^f^^ffl 3 0 -c-e 2 0 f&mmu ^<omm±. 

S D S y;Ve§ia»»«TtStH S AfiiftSffl Vifc>> 
iCfeViT t)?t«SSH S A i:!^ i:iJ^-C»<& 6 7 k D a 

®:*:#t5©t;iJ5C>i'f >M>H*^«s?tEn, ;ine>jg 

HIElft{t:"C»4HSA*t5ESlU, «a«ffc»»SnTVi 

V»-rn®JgHe«#(I*ViTt)HSAtt^< 
ttUlSnf, I FO-1 0 1 3ac*5feAOXi:/n^- 

tfc. t;^7BiSGTS 1 1 5 tGTS 1 2 OtOJgfJ 

0 H s A®afeSfi*<st)^v>i; D->*-en-6 
40 nmxs, cnstf^7B«GCP 1 0 iRt^GCP 1 0 

4t^!g,V1t. S5ttc®HSA©Sfe]Sfil477XaS«T 
[0 0 2 7] ||Jgfi;51-2 (lf^7SS4fflVifcHSA 

fc:=^^78SGCP 1 0 4:feJ;t;t;=^r7BSGCP 10 1 
SffifflLfc. p#tt)HSAfflfe?^®ynqB-i'-tU 
Tt!^7BSIFO-l 0 1 3S*®AOXi:/'n^r- 

50 [0 0 2 81 iSim& 
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FM-2 1 (S r e e k r i s hn a. K. . e t a *3ic^L;t. 
1. : B i o c h em i s t r y. 28, 4117 (1 [0 02 9] 

9 8 9)) «iaSrffifflUfco *«iaojaj«^S2Ri;g* [^2] 



[0 0 3 0] 







HaPO. 

C&SO« 2HzO 
K,S04 

MgSO^ THsO 
KOH 

t-:*-9^>Rf®J^jaE (* 1) 

YTunmrnm (*2) 

H,0 


5 0. 0 g 
1 4. OmL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6mL 
4. 4mL 
1. 0 L 


pH 5.6 


* 1 : 0. 2 g/^L 




* 2 : YTMjtfjg^ififiJS 






FeS04 7HzO 

CUSO4 5HeO 

ZnS04 7HzO 
MnS04 nHtO 
H,S04 
H,0 


6 5. 0 g 

6. 0 g 

2 0. 0 g 
3. 0 g 

5. 0 mL 
1. 0 L 


FM-2 I 7 -f - K^JftlEfife 






YTMK'ic^jft (* 2) 


1. 0 L 

2. OmL 



[0 0 3 1]iSS*ft 

(DifcoaS) lOOmLICffie^, 3 0r;iCT2 
4^[ffliS»L;/i:fcO^FM-2 ISaSl L (U^yhJW 



50 



ft. isftiaatis or. aafi€:2L/»{cg^u. a 

*fiiKO±Sm 5 0 0 r pmtL/Sio iSS4'0!)pH« 
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5. 8 5$«J$-r*«fc37>=&:z7zlc»CT«filS!llilL 
ft. mmim^M (a d e c a n o K JgS-fbl^tt 
m SO^^SSIISSI^KO. 3 OmL/L-br o th 

Ufc. HSACD«^*S!3?-r5&ft, FM-2 1iS%it> 

[0 0 3 2] J(7 

Sfcl&RUfcO^. i^Jt^tSfh (UV2 4 0, S^tt 
») SffiViTS 4 Onml=:fe»^«>K3t*Sii3£tfc. K 

[0 0 3 3] i^»Sn&HS ACD^fi 

>if u, 1 5 0 0 0 

rpm, Si^WSitft, #&nfc±fliS:fflV>T-7>->- 

4ii:®«si^iaT«si«€tJ->:/u >if u 1 5 o o o 
c 3 H v»c J: DffiiaaaaH p l c»:.fci^s4jsrssi 

[0034] 

*9A:WATERS Sugar pak-Ca 
*7Afifl[: SO-C 
^Hlffi: 0. 0 29g KaNi 

FM-2 l««6$ffifflL&t!:^i7»SGCP 1 04©« 

(v/v) K««6«}'te^:>»$n& 

HSAfia-CftoT. T>->-nj*fcJ:0*8e>&fifC* 
4. • (DCW) «. L^fcDOS5;j»»KSfi5& 

[0 0 3 5] d©^, HSAS^SttlKll. 4g/L-C 
abolfe. Hi;*#JCTt!+7BSGCP 1 0 1 

&««sH3tc3%u&, *B»tt. :^i'y-jvmnmBi 40 

DCW*tl 1 0g/L«±©lgiffi«SII*t^l8Tfeo 
■ft. HSAS^fittijiijl. 2g/Lfct4fS^ 

6. GCP 1 0 1 GCP 1 0 4 ICtk'^TBflcffl 
Sttl. 5ftfc±#UTt»?>ICt>*>*»*>et*, HSAjgl 

[0 0 3 6] -eCT. GCP 1 0 iSffifflU i^'J-fen 
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JSIISria4lC^U&. GCPlOlSffifflU 
TViilCt>A>*ito6-r. S#fitt, DCWT7 5g/L 

[00 3 7] mi&m 1 - 3 ffi«aift©x^r-;i.7 
mi^£it£<c^<^)^^sis©%sai 0 0 Licffii'T'&s 

[0 0 3 8] ISM3X@-1 
0. 2 2/im©7^J>i'-SfflVifciiftWSff'3fc. 

ic::©ietfev»Tl^^»c^^H4H^*t3 0 35©ISi1« 
K€:fa*Sfc«CtTl. 8 4in» tbfc. St8»^li 

»^s*ti:f©isnaiflRSfflv»T«ffla2. am* © 

^' X >->i';P7 u-mxffo It. 
[0 0 3 9] tDfMlSXS 

^SI±}S>flC6 0"C. 3«rra©lni3RS5Q,S*fTofc. JnSfe 
Saffi^©:j?'JzL-A«JS§|±«©iKll 0-1 5fgfi»t 

mmiM-2 

Kia3i©^fi=ttKffiaig- 1 tputufc. Hi-fe, i)^ 

Hi^?^S3 0^©(B^1.aaKS:fflV>TilSiJ?«m*S§i* 
U y'f-V7w;VM'— >3>Sff^THSA?feigiRb 

fca, ajaLfcHSA%5)'iB^)>^i^®jB^vajfiK* 
fflv>T»«6*ffofc. fflv>fcisii.»jaK©is®tt'bsaj!i 
axg-iiigutufc, 

[0 0 4 0] ll'f3t->3aii'DThi/77-<- 

ft. HSAS^fflr*#SSrfflti&. ■?•©&«>, HSA 
©«Sm^KT©*^!'S;D<£V»pH«ig{ (pH4~4. 6) 

S*iX;P7*ST»?)'b©) ©Stt#*fflV»TIS-f:t> 
i'0-7hir77^-©«iW«fft>&. !e»fr©'^yHd? 
'Ja.-Att5Ltb&. 
[0 0 4 1] i^m 

m»ig 

BEAK»I^MlCffi;tjS-±#$-a:TS»«Ht2. OKg/ 
m' STEE:^jSr±#$-&fc. EXft©E»ttift^WICff 
*S:±»aii:T. e»«IC5. 0Kg/m« ©ffi^Tfr 

T* -3 fc. c: ®*#TT©)EE» i »3 «||8E®«() 6 0 ~ 
i!i9l^|BlT*D. JE}?ICML/T'b«i?Jl~2^|HIgS*ta 
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11 

[0 0 4 2] tmmxu-i 

r/s^ffls (eo-c) ^<omm\zmt^msi^-Q^^fi 
^m^mtr^^fv oo^sm) . HSACDiiiRip 

10 0 4 3] KJ!l3aiS-2 



(7) 4^MJF6^2 2 784 

©fiJiltt. 5^I14^^S*Jl^©IEJVa3SiaSfflViTtfo 
SiHMJiHSAEHR^teSl OO^tAKfT* 

to 0 4 4] IS'f*>2fiJlfti7n-7hif57-f- 
lS««7a©««±fl!©^^Sr!»S**>&> ^«±}!i4'»rf4 

S A ©fi t l^§A>*tl£A±T* i C t t>!R?g U&. 
::©|gH©»«T$rfT-3fci:C5, ;*ca5i)'tt*|g©Jg-C?¥ 

fe'rsfc. C:ne>©*«iS:»«-raB«THSA©§«jfi 
KT (pH4. 0~4. 6) •Cd'DVhSiyafeffTafc. 
W^. ffi'r:i->35!»(*^ICHSASK3t$-&T, 

[004 51 K±®SXS©iR^^®«SJg«0-«S 
^4lc^L;^. 
[0046] 
20 [S4] 
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(8) 
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14 













EEWXm 


2Kg/iD't-eJBEA 


60~65X *' 


--lOX 


1.2 




KTHSA^iSlio 


~100X 


-esx 


0.7 




60•C^ 3 uiy^>m 

\ 


90~95X 


~50X 


0.7 




jgTH S A^iSlgo 


'-lOOX 


~75X 


0.7 




la^pH 4.5 
@ltipH 5.3 


75-83X 


-85X 


0. 008 



*' :HPLCt?«^th$n/cH S A«y T-CDX 
•*:HSAt!:fitomfilt$ 

[0 0 4 7] mSW 1 - 4 SSSSttO^it^ 

1 - 3 T«w tfca8S*ti»7 ixfcajiTtt, h p l c 



[0 04 8] HSA^:/^-:fej;y:5JS«)&-aiy;ur 

HSA0i^«P!a©«.Sry;HzK«S-B-THSA©^ 
i;a-rV' if yy^-omSk^m 5 \tmL ft, fkmWTf 
ISilbSCPass-Tbrought Method) 



-698— 



(9) 



^2 2 7 84 



15 



y JHCii jS S S KJBf SrNaC 1 T26iiiS (pH tt6. 7) \Z 
U, y;V&ig»ffi(0.15MNaC1.0.05M mWi^ PH6.3) T 

[0 0 4 9] mam 



*0.15H NaCl.O.OSM iKSSil m.Z)X^{tL1t. fmt: 

0. 05M PH6. 3) TH S A*/ •V-SStttfe. 

[00 50] 
[S5] 











9 5% 


7 0~7 5 % 






~3 Omg/mLyyU 






^» 















[0 0 5 1] ^t6« 1 - 5 ?Fn<&ois^s.m^j^om 
fib. #e.n&$iJfafii£ffltifcE I Aj£&fToit. 

J; ■S'f > t If -> a VSTff ^ &. 
[0 0 5 21 |g« 

tbT176wg/inL (D-«J-ffi) . #e^fttL 40 



ffl©S*«SSfP<SUfe (H5) . ^WttOtt 
miS#tl/TSef!fflS-C2 l 5pg/mL, ttlfifiT? 
8 3 n g/mLOiesffii[*»l^»*^H55-Cfr&. JlOffl 
S^i&fflVsT, «S!HSA»?S (ia*5^DVhi^77>f 

2 5%jaftsrstSLfciKiiHSA*t:«imsn«>ss 

S3fcfK«-®^S«. SeH«S[»©T4 9. 5ng/m 
L CWS9 9. 9 9 9 9 8%), «g«S«i»Tl 9. 1 
wg/mL (|rfia9 9. 9 9 2%) T!*t>& (^6) , 
n>hD-;i'tbT. 2 5%lfil«4*7;i/>^S>^lw 

fc. 

[0 0 5 3] 
[^6] 
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18 





HSA^S 
(mg/mL) 






m 




250 


49. 52ng/mL 
»^(99.9g998X) 


19.12 fig/nL 
ifiEe(99.992X) 




250 


<0.7ng/inL* 


<0.3 ui/vL' 



* [mm 

E?IIS# : 1 
E5»l«DfiS : 2 4 3 
£^J(Di! : im 

#8iSS"^"fB-^ : promoter 
i»1S*»3£Ufc*j£ : E 



[0 0 54] 

let hJlilfll7;J':/S>3t^S:ai$UTft<E>y5XS H 

n&H S A Sgftf 5 C 
[0 0 5 5] >K 
£^ 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 60 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACaiC 120 

nccmiCA TCAmnAG cttactttca TAAncrcAC TOcnaAAT tgacaagch iso 

HGAnaAA CGACmTAA CGACAAHTG AGAAGATCAA AAAACAACTA ATTAHCGAA 240 
ACG 243 

mmom mi 



rn^mn : 3 

&m<0^t : 4 6 
«©» : -*® 



3S !|$ISSft^bfc:5j£ : E 
£^ 

ATGCnCCAA GAnCTGGTG GGAATACTGC TGATAGCCTA ACGnaiGA 50 

E?lJ©i|^» 

l^aSft^Ufc*^ : E 
TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCHCA 46 
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(11) i|$5l¥6-2 2 7 84 
19 20 

SB?>J<OgS : 2 2 6 0 mnomm : Genoniic DNA 

: : i|*IS^9^Lfc*ft : E 

mi 

ATG GCT ATC CCT GAA GAG TTT GAT ATC CTT GTT HA GGT GGT GGA 45 
TCC AGT GGA TCC TGT AH GCC GGA AGA HG GCC AAC TTG GAG CAC 90 

TCC HG AAA Gn GGT CH ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GH TAC CTl CCA GGT AH TAC CCA AGA AAC ATG AAG 180 

HG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT AH GH CCA TGT GCT AAC GTC TTG 270 

GCT GGT GCT TCT TCC AH AAC TTC ATG ATG TAG ACC AGA GCT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 360 

GAC TO Cn CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC AH CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TO GCT AAC TAC ACC TAC CCA GH TGC CAG GAC TTC TO AGA 495 

GCT TCT GAA TCC CAA GCT AH CCA TAC GH GAC GAC TO GAA GAC 540 

TO GH ACT GCT CAC GCT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CCT CCT TCC GAC TCC GCT CAT GCA m GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TO TAC TO ATT TCT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GH 720 
AGA ACT GH CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA ACT CAC 765 
AAG ATC TAC CGT GCT AGA AAG CAA ATC GH TO TCT TCT GCT ACC 810 
ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT HC GCT GAC CCA 855 
ATC AAG TO AGA GCC GCT GCT GH AAG CCT TO GTC AAC TO CCT 900 
GGT CTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TO TO ACT CCT 945 
TAC AGA ATC AAG CCT CAG TAC GAA TCT TO GAT GAC TTC GTG CCT 990 

GCT GAT GCT GAG ATC CAA AAG AGA CH nC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CH GCC ACT AAC GGT ATC GAA GCC GCT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

nC CAA GAG GGT TAC AGA GAA TAC TH GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC AH ATI GCT GGT HC HC GCT GAC CAC 1215 

ACC AAG AH CCT CCT GGA AAG TAC ATG ACC ATG HC CAC TH TTG 1260 

GAA TAC CCA TO TCC AGA GCT TCC AH CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TO GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TH GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TO CCA TAC TCA TCC GAG GCC AGA GCT TO GAG ATG 1485 
GAT TO GAG ACC TCC AAT GCC TAC GGT GGA CCT TO AAC TO TCT 1530 
GCT GGT CTT GCC CAC GCT TCT TGG ACT CAA CCT TO AAG AAG CCA 1575 . 

ACT GCA AAG AAC GAA GGC CAT GH ACC TCC AAC CAA GTC GAG CTT 1620 
CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG Ga AT! GAA 1665 
AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TCT CTG GGA 1710 
ACC TCT TCC ATG GCT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 
GGT GGT GTT HG GAC CAC AGA TCC AAC CTT TAC GGA GTC AAG GGC 1800 
CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT QTl GCT TCT 1845 
AAC ACC TAC ACC ACC GCT CH TO ATC GGT AGG AAG ACT GCC ACT 1890 
TO GH GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 
ACT GH CCT CAG TTC AAG TO GGC ACT TAC GAG AAG ACC GCT CTT 1980 
GCT AGA nC TAACCAATGA GGATCTCAAT GACATTTGTC TGAGAGATAGC 2029 
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(12) i|§M5p6-2 2 7 84 

21 22 

AGGCTTCATA TTTTTGATAA TTTnTAm GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCATTTTGT TTCTTCTGCT ACGAGCTTGC HCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCnGTGG TAGGGGTTTG GGAAAATCGT HGAGTIGGA TGnnACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGAA GAHAAGTGA GACACTCATT TGTGCAAGCT T 2260 

mM(nm-mm o i coissiKmsr^t*, 

[011 AOXJte^&Ag t 1 0IC»^^a^fc^9fSB [04] FM-2 l jSa=&<S&fflLyht::^7»SGCP l 

[02] FM-2 lS%$:fiEfflU?5:lf+7SSGCPl [05] SSS*^i^<OE I Aa;c<k^jM^ffl(3[)SipSa 

0 4 cosajgs^^f . 

[03] FM-2 liga^ffifflUfctr^^^JBSGCPl 10 



[01] 



[02] 




•DCW 

tOO; 



•MeOHoHSA 
•A> [mg/Q 

,40 -»r"" 




50 100 150 
« » ^ n [hr] 



[03] 




oMeOH oHSA 
W [mg/Ll 
1500 

1000 
500 



50 100 150 200 250 
« « B9 SI [hr] 



oMeOHoHSA 

N L"ig/L] 



tSD -I 



20- 




1500 



lOX 



500 



10,0 Jr 



50 100 150 200 250 
BJ W [hr] 



—702— 



(13) 
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(5Dint.ci.» lasjE^ ffpimmm^ fi msm^^ 

C 1 2 R 1:84) 

a2mm^ )m wis 



